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:p^:§6: reliability is high also in poorness environment, 

without lowering a transmission efficiency. 



[^#^1 [PROBLEM TO BE SOLVED] 

>>:PWffl<^ It assigns a transmission control signal to the 
Pi9 null symbol period for a synchronization per 
& fcfS-i^ fflfaft group of 10-number 10 adjacent specific wave, 

£#J;^:^ it distributes two or more same transmission 
iSc^ fp] , ^;t5cI2 control signals in the frequency direction, and 

lll^ in a 



^itMM?? receiver, it performs control which distinguishes 

Cx^C^M^ the contents of transmission control and 

5; : <k i ; \ M^^IM^^^ corresponds by extracting each transmission 

$JMl^^ control signal and carrying out a majority 

*^^^#^[x^©#^:© judging. 

1 { ^ f^; li^fS ilfe I® IB; ^ #J ^ Moreover, it assigns the same transmission 

WxXit^^M^^o "k £>\Z-\:\ control signal as one specific wave of an 

{Si^y^ effective symbol area, and raises reliability. 

:|2ffli'i*3:t^ ^^^^(D'^M^^ Furthermore, a transmission control signal 

V) ^ [^^^feiM^So ^ transmits the contents of data by the existence 

i^l rli'J ^fff ^ — ^ P^I ^ >c^^ of the carrier wave in the symbol area. 

^SftlHi^ It stores beforehand the contents of control 

^it^Sft^S^^ ^V ^Kfe corresponding to the contents of data of a 

l^ Tfe < o ■ transmission control signal in the memory of a 

transmitter and a receiver etc. 
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Mf^M^^m^ [CLAIMS] 



1 ] [CLAIM 1] 

■■■■^ A transmission control signal transmitting 

/U^lsM system, in which when the null symbol period 

M W\ !v :^$$-M $ ?M for a synchronization, a reference-standard 

; i : ! rn^T- : ^ C i^I JWJ symbol period, and an effective_data symbol 

^ife& r ^^ period are assigned in a unit block and an 

• f^- i^r ^ T^ii^ S i ;v ; ! ^rj f S ^ OFDM (Orthogonal Frequency Division 
: i/^M^M^ > { Z-M V . Multiplexing) system generates a 

:5M^<^ transmit-signal, let two or more mutually 

[p]: fe^t^gfi®: ^ii § M tSt adjacent carrier waves in said null symbol 
■■&#&9y:- ft. s • : • ml f period be units, it assigns the same 

transmission control signal which shows the 

— © gii-^iJt® ff & II© ^/^i^ contents of transmission control of said 

^^M^ transmit-signal to two or more groups of each 

5 ^^MWfi^M^pM distributed in the frequency direction as a false 

; ^ ■ null symbol. 
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^imM^M] [CLAIM 2] 

A OFDM transmitter, in which in the OFDM 
transmitter which assigns the null symbol period 
• Mf£\ >: • # \ & PhI for a synchronization, a reference-standard 

■^M^M symbol period, and an effect! ve_d a ta symbol 

M^^^^M^^^^^^M^: period in a unit block, and generates a 
; ft ^ ; ^ri ^M"^> S <3 ; F ; E>: ivr^'fft ^ transmit-signal with an OFDM (Orthogonal 
■^|£^V:\^>::: Frequency Division Multiplexing) system, let 

two or more mutually adjacent carrier waves in 

: & same transmission control signal which shows 

the contents of information of said 
; ;M transmit-signal to two or more groups of each 

^^^^^^^^^^^^^^ distributed in the frequency direction as a false 

■iW'^^Wvt ^ X % null symbol. 

''''''''' 



[mm± 3l: [CLAIM 3] 

^ ^ A OFDM transmitter of Claim 2, in which 

(D^1£(D 1 ^i^HufS^^^;^/^ furthermore, it assigns the same transmission 

^.^^^^i^l^i ;9 ^.TS^ill control signal as the transmission control signal 

rMWf ^£ ^^^M^MMit^ which it assigns to each of these groups to one 

'^fij.i9:^^:§ i t;&&Wti r .% specific wave in said unit block. 

[f|^ 4 ] [CLAIM 4] 

: : HufS y # <#$p.^? 0) A OFDM transmitter of Claim 3, which carries 

1 ^0.^^^:^^Mi&\WM^r^:- out the continuous sending of the same 

•J^fM-M\^^M^^^^^^W^ transmission control signal in the direction of 

■:b^^MM^^:^lk'^.0^DM time in one specific wave in said unit block. 



:-[lf*S:5:l [CLAIM 5] 

['■'^^B^l^iB^:. M 9^ A OFDM transmitter of Claim 2, which transmits 
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'■^^'&t^M^^<^M^^t^{^ said transmission control signal by the 

amplitude of a carrier wave or phase change 
which was able to be assigned. 



[CLAIM 6] 

flfj tS YStII f^y ^ f ^;C7> t# ^ F^3 ^ The OFDM transmitter of Claim 2 characterized 
■t • y s • : • &tt. : <• i • ^^^i'^'© by including the contents of abnormal 
J^iSfa^ conditions of each carrier wave, interleave 

''M^'^^M^.^^^^Q^^M at least as contents of information of L 
iMt^ife: transmission control signal. 



[CLAIM 7] 

f ^l^^ D ITIE A OFDM transmitter of Claim 2, which includes 



t'^S^ <h <t i~ 5 an error correcting code in said transmission 
2 f Si|© O: ;F -DMiiff ^ control signal. 



::[M*®:8]:-: 



[CLAIM 8] 

A OFDM receiver, in which in the OFDM 
receiver which receives the OFDM signal which 
assigns the null symbol period for a 
synchronization, a reference-standard symbol 
period, and an effective_data symbol period in a 
unit block, is generated by the OFDM 
(Orthogonal Frequency Division Multiplexing) 
system, and is transmitted, let two or more 
mutually adjacent carrier waves in said null 
symbol period be units, when the same 
transmission control signal which shows the 
contents of information of said transmit-signal is 
assigned to two or more groups of each 
distributed in the frequency direction as a false 
null symbol, it extracts the transmission control 
signal assigned to two or more groups from said 
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'^^■Q^BMiS^^'^^^i^m null symbol period at the time of reception of 
; :f £ ^ / W ^ ^ ^> said OFDM signal, it distinguishes the 



■ ^ transmission control signal it can consider that 

is normal by majority, it demodulates the OFDM 
: '^t^^^M^M^pM si 9 nal received based on the distinction result. 



: | [|f ^ g ] ;; [CLAIM 9] 

A OFDM receiver of Claim 8, in which 
& furthermore, when the same transmission 

; W<D. Z-M $ M control signal as the transmission control signal 
W&M^ which it assigns to each of these groups are 

: :ffi)^^^ assigned to one specific wave in said unit block 

by the transmission side, it extracts a 
• fl^fl # fett ttj L> v • mt^^W^k transmission control signal from the one specific 
■vy-i wave, it considers it as one element of said 

majority. 



o I x [claim 10] 

W^^M^0M^'^^M^J^ A OFDM receiver of Claim 8, which stores 
W^^^^MM^^^^^^. beforehand the contents of control 
f^Js: t i ; ^ < : i: corresponding to the contents of data of said 

transmission control signal in the storage 
medium. 



[fjf^li 1 ] [CLAIM 11] 

; ; ; ^ te ffiij ^ ; «9 f T IE A OFDM receiver of Claim 8, in which when the 
■;^:^'#>1^ error correcting code is contained in said 

transmission control signal, it performs a 
majority judging, after performing error 
correction processing. 
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■ ^ ■■■■ ^f^^.,^ .^ 



I^BJ!^fliNfl^M] [DETAILED DESCRIPTION OF THE 

INVENTION] 



[0001] 



: [3§PJ(7>M-f 3 [TECHNICAL FIELD OF THE INVENTION] 

il W||f] (i, :^ <h- LX:j$^/i^&' This invention relates mainly to the transmitting 
fc^#J# : fi; ^xFv O F DM) system and transmission-and-reception 

fH^^^ji^f^RI-^"^^ Orthogonal Frequency Division Multiplexing 

(following, OFDM) system. 



[0 0 0 2] 



ii Lit^mhmt>^ixx [ >^ of 




•x( I F ;F T) b^FSfe-t:^- 



[0002] 

[PRIOR ART] 

In the system which uses the OFDM system 
called system appropriate to a ground type 
digital television broadcasting or digital sound 
broad casting, it carries out the discrete Fourier 
transform (IFFT) of each of these 
complex-number data as complex-number data 
on a frequency axis with a transmitter, and 
changes the effective_data for transmission, 
and an amplitude and phase 
reference-standard data into a time-axis top 
baseband waveform, it carries out the 
frequency conversion of this, and transmits. 



[0 0 0 3] 



[0003] 

;"C i<Z)b F D And a receiver receives this OFDM signal, it 



mIH-^-^SHF t't , ^r^^^ regenerates and carries out the discrete Fourier 

;K^HHlftfij&'^ M lift 7 — transform of the baseband time-axis waveform, 

]) ^i£|&;U"t^ f4&;fati&t£?! ! it judges the value of each signal based on the 

U obtained reference-standard data, and 

X mlfS O F D Mflf;^ ^ ^.SHs?* regenerates the receiving data in said OFDM 
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signal. 



[0 0 0 4] [0004] 

Here, the conventionally various system is 
proposed about the QAM and QPSK etc. 
modulation method and class transmission 
x; structure in the case of sending_and_receiving 

^fij ;( >b; 'f£ $ <D. and receiving an OFDM signal, rearrangement 
: .(^T\ ^ w "^)- .SIP (the following, interleave) of data according to 

:;x ^^:^;fe and a reference-standard data sending method. 



[ 0 0 0 5 ] [0005] 

For example, the Orthogonal Frequency 
x 3x^<& $|i f g $fe £ 5 jS 35 j£) Division Multiplexing transmission system 
jijj^^ described by Unexamined-Japanese-Patent 

il*;!^ No. 8-265293, its transmitter, and a receiver 

: ^ arrange the null symbol and reference-standard 

symbol for a synchronization at the frame head, 
:^ it arranges and transmits a QPSK symbol (or 

differential QPSK) in time or the frequency 
: ^Q p;S l< direction at a fixed interval at the information 

symbol part following it, by detecting and 
^ amending an amplitude / phase fluctuation from 

a QPSK symbol with a receiver, even if 

influenced of a fading, it can demodulate a 
& multi-value abnormal-conditions symbol 

certainly, and it aims at a 
fcMM data-transmission-efficiency improvement. 

: :*X?:fe:5 : o : : : : : 



[0006] [0006] 

■^^ ^ Moreover, the hierarchical orthogonal frequency 

; multiplex-transmission system and transmitting 

• x^^S^fi^ system which are described by 



12/27/2004 



10/36 



(C) DERWENT 



.1 6:iQA : M;g:6 4 Q AIV1) ^Sj 



Unexamined-Japanese-Patent No. 7-254915 let 
each modulation method (QPSK, 16QAM, 
64QAM) with which required C/N differs and 
which was divided by class correspond to a 
pre-determined carrier. 

It enables it to demodulate the information on a 
low class at least stably using a delay detection 
also in an inferior receiving state by carrying out 
the differential encoding of the abnormal 
conditions of a low class (QPSK)-most 



[ 0 -0 0 7 ] 



->2 7 ; 3 7 4 



1 ^pcfti« £ tt 5P|FD U 

inmn^s 6;f.;.d umtmwR 

tiiiktii K % ^ S'VtfOw 2 # 



[0007] 

Furthermore, the OFDM transmission method, 
OFDM transmitter, and OFDM receiver which 
are described by Unexamined-Japanese-Patent 
No. 7-273741 transmit a reference-standard 
symbol to the beginning of a frame a null 
symbol, the 2nd, and the 3rd, by letting the 2nd 
and 3rd 2 reference-standard symbol waveform 
continue, it lengthens a guard period at an 
equivalence target, and inhibits the influence of 
interference between marks by a multipass. 



: [ 0 0 0 8 ] 

£ h\ctt : tfMKZ> t^ 1 9 9 7 

4m? Wittf $f m 

l !8 2il!l h I S D B (Dmfc$k4 



[0008] 

Furthermore, by examination about a frequency 
interleave of the B-5-182 ground ISDB of the 
1997 Institute of Electronics, Information and 
Communication Engineers society convention 
lecture collected papers 1, if it adds, when the 
signal of A and a transmission characteristic B 
Different is assigned to a carrier at random and 
it assigns a specific optical frequency domain, 
examination of 99% accumulation hour rate at 



12/27/2004 



11/36 



(C) DERWENT 



] })■% ^My ^^ fc$i?M0, the time of assigning a specific discrete carrier 



9:%^|||li^f^^<:(D^Bf^^-$ is reported, various systems are examined. 



!;!;[^:p:(5;:9:]x [0009] 

: ^*^J^— : ^xf^J^O;:F D : Next, it explains the general OFDM signal 

MiiS S^fft-^&o V s "C iiftijf j "t 7 ?) o structure of a prior art example. 

I£l 4 Jtt^jfe^O F DMfii#i FIG 4 is the composition figure of the OFDM 

$c0 ^ifo.<5 o; . signal of the past. 



O 



[ 0 0 :1: 0 :] > 



i: *l5 is-ytfMz. 

salt ^ti/^i? 1 

'wi*.o;xv:v5 o ;;: : 



[0 0 1: 11 

; : :^>^^^^^li^. 



[0010] 

When an OFDM signal is seen from a time-axis, 
it starts as the synchronous symbol called the 
specific null symbol for taking a frame 
synchronization by a receiver side, and then a 
reference-standard symbol is arranged, an 
effective^ ata symbol is arranged at the period 
to the following null symbol, it is one-frame 
period on the whole. 



[0011] 

Here, a null symbol period is a period which 
stops all carrier waves completely, in order that 
a receiver may obtain the frame synchronization 
of signal demodulation. 

Moreover, when an OFDM signal is seen from a 
frequency, it is a collection of the carrier waves 
carrier waves and many cross at right angles 
like 1 shown in FIG. 4 to n. 
Generally the number of carrier waves is a 
several thousand from a several hundred. 



|0 0:1:21: 



[0012] 
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4 ^%-y;^xbj5&^& 



[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

As mentioned above, as stated, various system 
is inquiring. 

However, an OFDM system is suitable for move 
reception, or it is said that there is possibility of 
a single frequency network etc. 
However, there are merits and demerits by the 
system of class transmission, the system of 
error correction, the method of an interleave, 
etc. in fact. 

The perfect system is not found out. 
Therefore, you should enable it to employ 
various system. 

For that purpose, it defines beforehand, 
information signals, i.e., transmission control 
signals, such as the contents of abnormal 
conditions of each carrier wave, interleave 
composition, and class transmission structure, 
you have to transmit to a receiver. 



[ 0 ;0 1 3] 



-^x\ m\:.im^mm&. 



[0013] 

On the other hand, in the poorness environment 
where it is influenced of a frequency selective 
fading, a ghost, etc., when move reception is 
also considered by a ground transmission-line, 
it is necessary to make it a data structure with 
high reliability so that take a transmission 
control signal and it may not be spilt. 
There is processing of adding a powerful error 
correcting code as one method of making as a 
data structure with high reliability. 
However, there is a fault that the part and 
information transmission efficiency which added 
the error correcting code in this case will fall. 
Moreover, there is the method of carrying out 
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the continuous sending of the same signal 




\ ' m— * hl£j ' *±Vm "tlx! 1 >. *-» ' ^ - * 'J - 


repeatedly as the another solution technique, 






and carrying out a majority judging with a 






receiver. 






However, by this method, since there is a time 


:-.# 5 .£>:<5e : : 




difference of a continuous sending, there is a 






fault that a majority judging takes time. 


10014 


1 


[0014] 






; In here, objective of the invention is providing 






the high transmission control signal transmitting 




l^©ii:V:>feji^J#^: 


system and transmission-and-reception 






equipment of reliability also in a poorness 






environment, without lowering a transmission 






efficiency. 


::[ 0 0 1 5 


J 


[0015] 


mmrnm 




[MEANS TO SOLVE THE PROBLEM] 



x In this invention, in order to solve said problem, 



it adopts the following new characteristic 
::^$t&M composition means. 



[0^16] [0016] 
i;:;:;^ It sets 1st characteristics of this invention to a 

: : M transmission control signal transmitting system, 

-: ■-. : : ^5ff: ie=*= ■ i?f: j P*^|t;sii: =i^Ji<: S^j^rf: when you assign the null symbol period for a 
• 7}f yvp ^ N . . |£ -is : . ^/Jf y Wfflrt s ; ' synchronization, a reference-standard symbol 

period, and an effective_data symbol period in a 
unit block and an OFDM (Orthogonal 
; ; ; ; ; ® ) : ; : ^ <£ • ft Frequency Division Multiplexing) system 
^EMf' <S MlZ m$i^/^ P-\ generates a transmit-signal, let two or more 
: ; ; >i>^ ftJi l^J:<iO S V ^ ^ ^ 5 1^S5c mutually adjacent carrier waves in said null 
^^^^^MM^^^^^M symbol period be units, it is in assigning the 

same transmission control signal which shows 
: ■ the contents of transmission control of said 
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^ f^J ^ I^F ^ ^ fp) ^ fe transmit-signal to two or more groups of each 
; MM W^^. ¥MM distributed in the frequency direction as a false 

null symbol. 



:;;:i;o::Q;:ix7;i> [0017] 

In the OFDM transmitter which 2nd 
characteristics of this invention assign the null 
: s^M s ; • ; -IPS -i/- \S.- /^;/l>ffif^ ^ symbol period for a synchronization, a 
; fal %M reference-standard symbol period, and an 

■ effective_data symbol periodin a unit block, and 
^ ) ; ^ ^ IS ^ ; : *9 ^ generates a transmit-signal with an OFDM 
^ (Orthogonal Frequency Division Multiplexing) 
^ system, let two or more mutually adjacent 
; Sfe Mfy&o carrier waves in said null symbol period be 

■ iSpi £ • ; L;- s ; : M J i ^tfclB units, it is in assigning the same transmission 
; W £ fa <5 & 7> $ it control signal which shows the contents of 
• t£ v ; • ; nn^MiSM^^> tf W M information of said transmit-signal to two or 
i^^^lM^ more groups of each distributed in the 

frequency direction as a false null symbol. 



[0 0 18] [0018] 

:^|g ^ cr)0 3 0 WWilri i:i Ji IE IS It sets 3rd characteristics of this invention to an 

OFDM transmitter given in said 2nd 
characteristics, furthermore, it is in assigning 
• y . # #J © # fe© ; itfj the same transmission control signal as the 
; |5^I& © W\ transmission control signal which it assigns to 

^■fy each of these groups to one specific wave in 

; #M WftfW ^ ^ ^ ^ ! f^? ^ ^ ^ said unit block. 



[0 0 19] [0019] 

^^A(DM4 : ifB^ It sets 4th characteristics of this invention to an 

OFDM transmitter given in said 3rd 
i S ®i£ is. t yr Z v : #f 2 ^P; y characteristics, it is in carrying out the 
: # -=F^3 fl# ^:<^>- : i: <7j> ^ ^t?- 1^1: :ii> continuous sending of the same transmission 
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il| f^U ^i&T^: B^^i^ f^] control signal in the direction of time in one 
^ specific wave in said unit block. 



[0 0 2 0]: [0020] 

^ ^ 5 ; ^: ; • iBlfi^ It sets 5th characteristics of this invention to an 

OFDM transmitter given in said 2nd 

:0 characteristics, it is in transmitting said 

transmission control signal by the amplitude of 

; : ; : i M^^: it & ; : a carrier wave or phase change which was able 

Ssfc^ -to-be-assigned. 



:::::xi;o:io;:2: : i;i:; [0021] 

It sets 6th characteristics of this invention to an 
OFDM transmitter given in said 2nd 

■ ^ characteristics, it is in including the contents of 
y.^ abnormal conditions of each carrier wave, 

■■■■■ i : rfci i^^ttST^i^^^^" ^^:fH^ : I : i^tT: ! ?^:^5?;: interleave composition, and class transmission 

■ structure at least as contents of information of 

h '''''''''''''''''''' ''''''''''' said transmission control signal. 



[0 0 2 2] [0022] 







It sets 7th characteristics of this invention to an 






OFDM transmitter given in said 2nd 






characteristics, it is in including an error 






correcting code in said transmission control 






signal. 


• [0 0 2 3 




[0023] 






In the OFDM receiver which receives the OFDM 






signal which 8th characteristics of this invention 






assign the null symbol period for a 






synchronization, a reference-standard symbol 


-C-tOFD 


m: mmmmmmi 


period, and an effective_data symbol period in a 


#fli) 




unit block, is generated by the OFDM 


£tl3 0F 




(Orthogonal Frequency Division Multiplexing) 






system, and is transmitted, let two or more 
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>f£^^ mutually adjacent carrier waves in said null 

symbol period be units, when the same 
j^&^'^[^l^ilcBfiB$i> transmission control signal which shows the 

y&%^ contents of information of said transmit-signal is 

MfB^^ assigned to two or more groups of each 

distributed in the frequency direction as a false 
null symbol, it extracts the transmission control 
signal assigned to two or more groups from said 

: P# { fu f 2 ^ W null symbol period at the time of reception of 

said OFDM signal, it distinguishes the 

• ; ^ fife^O l^fK;^: ^ ^ v | : ; transmission control signal it can consider that 

is normal by majority, it is in demodulating the 

iS-i^ OFDM signal received based on the distinction 

M&m^ result 

; :'<5bx : 



[G;p:a4] [0024] 
W^&fc It sets 9th characteristics of this invention to an 

8 tc: f O i P: D M OFDM receiver given in said 8th characteristics, 

furthermore, when the same transmission 
; : ^fif f S : £ i # ft tiffiM®. control signal as the transmission control signal 
1 mWM £>: # : fc9x : 7°^ % which it assigns to each of these groups are 
i M'M ^;5^^^!]#^f ^ assigned to one specific wave in said unit block 

by the transmission side, it extracts a 
'M'i&fa^ transmission control signal from the one specific 

wave, it is in considering it as one element of 
said majority. 



[0 0 2 5] [0025] 

;W It sets 1 0th characteristics of this invention to an 

i i^? 8 fir> ^f^l i W5 ^ ^ G> FT D Tvl OFDM receiver given in said 8th characteristics, 
; fc$$V;>. -^C: ; • ; M it is in storing beforehand the contents of control 
MW corresponding to the contents of data of said 

transmission control signal in a* storage 
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medium. 



[ O p 2 6 ] [0026] 

M^^^MX It sets 11th characteristics of this invention to an 

<^:;8 OFDM receiver given in said 8th characteristics, 

when the error correcting code is contained in 

tflf#fe said transmission control signal, it is in 

: t-> : £ : ^:i?^IT:M^S^^r:^ performing a majority judging, after performing 

• tM. \t ^SSt^W M&fi: ? • S • ^: ^ error correction processing. 



[0 0 2 7:] 

mm<D 
t 



[0027] 



i] [EMBODIMENT OF THE INVENTION] 

Hereafter, with reference to a drawing, it 
explains Embodiment of this invention in detail. 



; ;[ o; o 2 8 1; 

#iift^^ffl^ ^5 Q F D 



[0028] 

FIG. 1 is a composition figure of an OFDM 
signal used for the transmission control signal 
transmitting system based on this invention. 
FIG. 2 is the block circuit diagram showing the 
composition of the OFDM transmitter which 
applied this invention, FIG. 3 is the block circuit 
diagram showing the composition of the OFDM 
receiver which applied this invention. 



[0 0 2 9] [0029] 

M2 \^i^^it0W 1 'fi'< MM Transmitter 1 shown in FIG 2 comprises the 
^^■2^ synchronous circuit 2, the mapping memory 

3 ^ ^^0S§4:v ;: circuit 3, a data conversion quota circuit 4, an 

O;F0 OFDM abnormal-conditions circuit 5; and a 

$9eJSSg ;6 ;:^^^:^^5: 0 : i: : frequency-conversion circuit 6. 





[ 


0:0 


3:0] 
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mm 









[0030] 
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; : 1 31 ^ : [^J 3^ ^ ' alignment signal required for OFDM signal 

& generation, a symbol synchronizing signal, a 

■ clock signal, etc., it supplies each circuit 3-5. 

Two or more allotment patterns to which it lets 

'■]m&3^ the composition (BPSK, QPSK, QAM...) of 

:;:i&#J^ transmitting data, assignment of each carrier 

^ & wave and a carrier-wave modulation method, 

: i^C^lct ^fe^^^l^^^sx:^:^ the composition (rearrangement procedure) of 

& an interleave, class structure, etc. correspond 

: are- beforehand registered into the mapping 
: Wt <D mW/<^'y. memory circuit 3. 

; 5o .C©^ v ^ This mapping memory circuit 3 chooses a fixed 

: ;:3;:fi : ; allotment pattern according to the contents of 

^ & the transmission control signal, it supplies the 

data conversion quota circuit 4 with a 

transmission control signal. 

[0 0 3 1] [0031] 

:^ay : r ^^ |£^fRj •!? % X^i^ A This data conversion quota circuit 4 changes 

: & iy \b}^ 3J)> transmitting data and a transmission control 

: fe> Y^dh ^ ^ ^ ^ 31 ^5 V > ^C; ^ signal into complex-number data based on the 

i^fil^^ allotment pattern from the mapping memory 

circuit 3, it each assigns two or more carrier 

:^ waves, and supplies the OFDM converting 

■it;.; O F p^^psg rlFF circuit (IFFT) 5. 

T) 5fcj^^5o; i;©DF.D This OFDM abnormal-conditions circuit 5 

•Mfi0^5:t^; ^^^^l^fij carries out the discrete Fourier transform of the 

M complex-number data of each carrier wave 

^^^OMM^^ ^ :7 which is the output of the data conversion quota 

!i i| t& t> T > x ' ^ ^ : K circuit 4, it changes into a baseband time-axis 

waveform, and outputs to the 

J|[I0S§ 6^Ui^i~ : .5)o- .^.<DM$. frequency-conversion circuit 6. 

j^rln] S§ 6 1 TC? f i x x O F ID M ^ In this frequency-conversion circuit 6, it receives 

pj [H 3£ : 5 /5 y h. (D^^7>/^ Is : KNf the baseband time-axis waveform signal from 

T$W1&M^^ the OFDM abnormal-conditions circuit 5, it 
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; : i^M ^ ^i^: ^feil^ S§ tB changes into a radio frequency, and sends out 
i : ^ ^ to a transmission-line. 



[ 0 Q ^ 2 ] ! [0032] 

Receiver 7 shown in FIG 3 comprises the 
: ^[hI 8 : ; 1^ [U S§ 9 1 ; x| frequ en cy-con version circuit 8, the synchronous 

regenerative circuit 9, the mapping memory 
FBMii@KjF:'Flj''l' 1 v circuit 10, the OFDM demodulation circuit (FFT) 



^iS^^^M 11, the receiving data judging converting circuit 



;^3lfe^fUffi 12, and- the majority decision circuit 13, it 

• ; £ ^ : \ : 3i^S*J \ £ ^ £ $ ® performs operation basically contrary to a 
Hi ^0 o :~C; ffi^v- # : SP transmitter, and demodulates receiving data. 



[0 0 3 3] 

S G) F DMmMllI^ 7:^1S1# 

i 6 , : : :r.i:, . . i 2 : }ci«t-^::. 



[0033] 

First, the frequency-conversion circuit 8 
changes a receive-signal into a baseband 
time-axis waveform signal, the synchronous 
regenerative circuit 9 extracts the synchronous 
timing from the demodulation result of the 
baseband time-axis waveform signal acquired 
in the frequency-conversion circuit 8, and the 
OFDM demodulation circuit 7, it generates 
synchronous control signals, such as a frame 
alignment signal required for OFDM signal 
regeneration, a symbol synchronizing signal, 
and a clock signal, it supplies each circuits 10, 
11, and 12. 



: :[ 0: 0: 3:4 :]; 

v fc° ^ -fr'j :%i-y iejSg 1 0 '\t 



[0034] 

The same allotment pattern as a transmission 
side is beforehand registered into the mapping 
memory circuit 10. 

Based on the transmission control signal judged 
'■^^^^i^^^^S^^-M^ by the below-mentioned majority decision circuit 
£ 13, it allots this mapping memory circuit 10, and 
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it chooses a pattern, it supplies the receiving 
data judging converting circuit 12. 
The OFDM demodulation circuit 11 carries out 
the discrete Fourier transform of the baseband 
time-axis waveform signal based on the 
synchronous control signal from the 
synchronous regenerative circuit 9, it 
demodulates the complex-number data of each 
carrier wave. 

The-complex-number-data of-each carrier wave 
obtained here is supplied to the receiving data 
judging converting circuit 12. 
This receiving data judging converting circuit 12 
is supplied from the mapping memory circuit 10, 
and it allots it, and it discriminates the 
composition of transmitting data, assignment of 
each carrier wave and a carrier-wave 
modulation method, the composition of an 
interleave, class structure, etc. from a pattern, 
based on the discernment result, it carries out 
the judgment output of the receiving data from 
an OFDM demodulation signal. 



: 1:0; 0 3 5 ] 

; «^J^0I^ l::3;:tt, O F b 

&^um m m it 



[0035] 

A majority decision circuit 13 extracts two or 
more transmission control signals arranged in a 
frame from an OFDM demodulation signal, it 
specifies the transmission control signal it can 
consider that is normal by majority. 
In this case, when the error correcting code is 
added to each transmission control information 
data, it gives error correction and performs 
majority. 



;x|:0:;p:!3x6:]x 



[0036] 

ps^f \Z^ (D In the above-mentioned composition, it explains 
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the operation below. 



[0 0 3 7 ] 



*3v; v t: ; 111 i: >:( ^)^^u^z> 



[0037] 

First, it sets to the allotment pattern of the 
mapping memory circuit 3 in this invention, as 
an oblique line is attached and shown in a 
null-among FIG.1(a) symbol period, it assigns a 
transmission control signal per group of 
adjacent ten wave to several 1 0 specific waves, 
it distributes the same signaHn the frequency 
direction, and is making more than one into the 
false null symbol in it. 

From the first, since a null symbol is for taking a 
synchronization with a receiver using the 
existence of a signal, i.e., the energy difference 
of an effective_data symbol period and a null 
symbol period, if this is the range which can 
secure an energy difference, the false null 
symbol which inserted the signal a little in this 
way can also perform securing of a 
synchronization in a receiver. 



. x m mm onm ^ ^mx-jfoz t 



[0 0 3 8] 



l:Xb) )Z 



y-fi io ^(Dmm&x 1 t 

t &Mx>r< ltv ^&m\^$m\ 
xtinmmoftmix ff-# 
t Zx (D^k^kit^x^'^; 



mmmfcte m^<x^m 



[0038] 

1 unit is in a transmission control signal as by 
ten carrier waves, and it shows the existence of 
a carrier wave by the solid line and the dotted 
line so that it may expand to FIG.1(b) in the 
case of this example and may be shown. 
However, it is giving the meaning as data by the 
existence of a carrier wave in this invention, 
even if it does not carry out a complicated 
phase judging etc., it has come to be able to 
perform a signal judging easily and certainly in 
the receiver side thereby. 
Ten carrier waves of this example mean that it 
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: ft W^^:^ : ^;&;& l> can perform 10-bit signal transmission, it can 

perform 1024 kinds of communication of 

■ W$ i^lb ^?;£> & ^ ^ v : ; jS^M 'M information, therefore, as an amount of 

transmissions of a transmission control signal, it 

: is enough. 







^-C!i, .S'fcteEl 1. ( a) : 


■■■■ \Zts<' 






Hi ( c ;) : : ut^^- 









[00.4 oi: 



^{f -7:-ier± : v O F: DM 



£|hIKS' 3 



v. Mmmmi 7 3-. - ^ > '& 



[0039] 

It assigns a transmission control signal to one 



time. 
[0040] 

In receiver 7, it demodulates the transmission 
control signal first inserted in the false null 
symbol period in the OFDM demodulation 
circuit 11, it performs the majority judging of a 
transmission control signal which had two or 
more same signals distributed in the frequency 
direction by a majority decision circuit 13. 
Since this processing does not have a time 
difference like the majority judging of the past, a 
judgment is possible in an instant. 
Moreover, the same transmission control signal 
as the frequency direction is distributed, 
therefore, even if the frequency portion which is 
a frequency selection system fading etc. loses, 
it can perform a majority judging with the 
transmission control signal of another frequency 
portion. 

Furthermore, since a bit judging should just 
judge the existence of a signal, it can perform 
transmission control signal reception of high 
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reliability. 



••:|tj : 0;:4: : l:]:!: 



/ft - »^J£lHiii^1;-3. 



[0041] 

In addition to the above composition, it assigns 
a transmission control signal to one specific 
wave of an effective symbol area in this 
invention, and is made to carry out the 
continuous sending of the same signal in the 
direction of time in one frame, therefore, if the 

continuous-sending- signal of a 

majority-decision-circuit 13 smell lever is 
referred to even if transmission-line conditions 
get worse, in addition to a majority judging, it 
can raise reliability of a transmission control 
signal further. 



|0 0 4 2 ] 

mmti vy\m'o ^x 



[0 0 4 3] 

M^WMMM}^ ^X 



[0042] 

In addition, above-mentioned Embodiment 
explained as ten the number of carrier waves 
which it assigns to a transmission control signal. 
However, if the energy difference of an 
effective_data symbol period and a false null 
symbol period is securable even if it is numbers 
other than this, it is not what can demonstrate 
an effect of this invention enough also until it 
says. 



[0043] 

Moreover, in above-mentioned Embodiment, it 
shall transmit a transmission control signal by 
the existence of the carrier wave of each group. 
However, it becomes tending to be influenced 
by the poorness of a transmission-line. 
However, it can transmit also by the phase or 
amplitude modulation of a carrier wave. 
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y'<B. In this case, in a receiver side, the 
demodulation circuit which corresponds, of 
course is needed. 



:[:0-0 44] 

















. B C Hffi 



















;-::[:0|:d : :4 X 5:]: : ; 

5^ ^ « tci ^ ^ mu t^j 



: [iG 0 4 6]> 



[0044] 

Moreover, only the majority judging explained in 
above-mentioned Embodiment. 
However, if error correcting codes, such as a 
BCH code, are added to the transmission 
control signal, a transmission efficiency will fall. 
However, it can perform signal transmission 
with higher reliability. 

[0045] 

According to this invention as explanation, it 
defines beforehand the transmission control 
signal corresponding to transmission control 
information for employing various system as a 
1st point, such as the contents of abnormal 
conditions of each carrier wave, interleave 
composition, and class transmission structure, 
above, therefore, it becomes possible to 
transmit to a receiver. 

[0046] 

As a 2nd point, when the move reception by a 
ground transmission-line is also considered, 
also in the poorness environment where it is 
influenced of a frequency selective fading, a 
ghost, etc., it can perform a data transmission 
with high reliability so that take a transmission 
control signal and it may not be spilt. 



[0 0 4 7] [0047] 

:&fc^3 ^ Moreover, as a 3rd point, it also avoids that 
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y'-^ information transmission efficiency will fall by 

: : considering it as a false null symbol, it transmits 

Kii'fe the same transmission control signal 

• ; : ; • ;B# i 2 : li^Sill ^ij ^# ^ ^ ^ffi ^ simultaneously on a frequency axis, therefore, a 
|: ;i; majority judging does not take time but it can 

judge in an instant. 



: [ 0 :0 :4: is ) i [0048] 



^ {^^^} [ADVANTAGE OF THE INVENTION] 

As stated above, according to this invention, it 
: :^ can provide the high transmission control signal 

M transmitting system . and 

: : : W&^j^ft ^ t ^Siif i^S :^ transmission-and-reception equipment of 
■■■■M reliability also in a poorness environment, 

without lowering a transmission efficiency. 

lliffi©^^^^] [BRIEF DESCRIPTION OF THE DRAWINGS] 



[®l 1 ] [FIG 1] 

§:©ii$!J^ffi#^® The composition figure of an OFDM signal used 

: v fl^O F DMfi^r for the transmission control signal transmitting 

; (©i#^[g o :::: system based on this invention. 



[g| 2 ] [FIG 2] 

^^M&M The block circuit diagram showing the 

composition of the OFDM transmitter which 
applied this invention. 



lij 3 ] [FIG 3] 

The block circuit diagram showing the 
: ^ ^fe $r ^^37" ci ^7 [Ilifg composition of the OFDM receiver which 
:El 0 ::i: applied this invention. 



[ El 4 1 [FIG 4] 
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^MpO^t)Mii'0j : ^^f^^: The composition figure of the OFDM signal of 

the past. 



[DESCRIPTION OF SYMBOLS] 
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2... 


a synchronous circuit 






3... 


a mapping memory circuit 






4... 


a data conversion quota circuit 
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-an-OFDM abnormal-conditions circuit 
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6... 


a frequency-conversion circuit 
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7... 


a receiver 


1 8 • 




8... 


a frequency-conversion circuit 
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9... 


a synchronous regenerative circuit 


■'A 1 ( 




10. 


a mapping memory circuit 
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11. 


an OFDM demodulation circuit 



1 3-# 



12... a receiving data judging converting circuit 
13... a majority decision circuit 
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:H»*Jv: ; :[a): 




(b) 

Horizontal Line: Level 
Transmission control signal { 
Vertical Line: Frequency 

(a) 

<- One frame -> 

Horizontal Line Time 

Vertical Line: Frequency (carrier) 

Transmission control signal 

Effective_data symbol 
Reference-standard symbol 
False null symbol 

(c) 

Transmission control signal 
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j sties 
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mm*-. 



3 



OFDM : 
<'FFT) 



1 Transmitter 
Transmitting data -> 4 

4 Data conversion quota circuit 

5 OFDM abnormal-conditions circuit (IFFT) 

6 Frequency-conversion circuit 
6 -> Transmit-signal 
Transmission control signal -> 

3 Mapping memory circuit 

2 Periodic circuit 



im 3 ] 



[FIG 3] 



ML 



■KMtt: 



:7 : »fflM:: 



ofdm : 

(FFT) 



Mtifc*l£IBft 

: :<K'WiE) 



10 



^13 



7 Receiver 
Receive-signal -> 8 

8 Frequency-conversion circuit 

11 OFDM demodulation circuit (FFT) 

12 Receiving data judging converting circuit 
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-> Receiving data 

9 Synchronous regenerative circuit 

13 Majority decision circuit (error correction) 

10 Mapping memory circuit 




[FIGl 4] 



<- One frame -> 

Horizontal Line: Time 

Vertical Line: Frequency (carrier) 

Effective_data symbol 
Reference-standard symbol 
Null symbol 
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[ffilEM^MZ] [AMENDED SECTION] SPECIFICATION 



[AMENDED ARTICLE] 

Claim 



F:D M 
OF D 



tmz. ; : ~ rib ¥ffem)m%$. 



[METHOD OF AMENDMENT] REWRITE 
[CONTENTS OF AMENDMENT] 
[CLAIMS] 
[CLAIM 1] 

A OFDM transmitter, in which in the OFDM 
transmitter which assigns the null symbol period 
for a synchronization, a reference-standard 
symbol period, and an effective_data symbol 
period to each carrier wave in a frame, and 
generates a transmit-signal with an OFDM 
(Orthogonal Frequency Division Multiplexing) 
system, while assigning the same transmission 
control signal which shows the contents of 
transmission control of said transmit-signal to 
the carrier wave of two or more groups which 
make one unit the group of the mutually 
adjacent the carrier wave of a specific number 
in said null symbol period, as two or more 
groups which make one unit the group of the 
carrier wave of a these specific number, it 
distributes two or more same signals in the 
frequency direction of said null symbol period. 



[CLAIM 2] 

'$M$$<&#'&^ A OFDM transmitter of Claim 1 , in which as two 
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or more groups which make one unit the group 

• L> j^T ^ i :^ ^ ^ ^ ^>V^^ ^ of the carrier wave of said specific number, it 

; : ct^T^I r^l I ^CiTa fe> ^ s restricts the arrangement group number which 

! ^^^i^§BM^^E#^^:^ distributes two or more same signals in the 

, : W ^ V > fg) {fe frequency direction of a null symbol period to 

x ^ ty^^i^jV &: ff> the degree which can secure an energy 

^^^■^M^^^^^^MM difference with an effective_data symbol 

: ^ij|^^^>:£:^ ^#t^ : ^^^ff required for a synchronization to the receiver 

W^^^^^^^^^M^ side. 



iti^a 3 I [CLAIM 3] 

A OFDM transmitter of Claim 1, in which 

; M te&irf furthermore, it assigns the same transmission 

\(D&&(D^ control signal as the transmission control signal 

:^:? Q # ^ (DM^^I^ ffl : ^ -X & which it assigns to the carrier wave of these 

; {£t£M MiS^r h (p) ^ ©/fS^y ^ groups to one specific wave of the carrier wave 

;!{§ 3Hr : §iJ M ft ^&£&&W$L-'&- in the effective symbol period in said frame. 



: [||*«4 ] [CLAIM 4] 

Itj f 5 & y^isls ?£ji<M Ta\M<D S A OFDM transmitter of Claim 3, which carries 

out the continuous sending of the same 

: y />— , ?° £ 1 : o. (Ps^jtit & ^ transmission control signal which assigns the 

: jfc $,)V^ y°&* (DWZkW. fc#J : ^ group of the carrier wave of the mutually 

^ X 5 P ^ ©fei^^y Wtf ^ mf adjacent specific number in said null symbol 

: f B : ^ : i> ^ H?' B# fig [pj : } £ gg j|| period to the carrier wave of two or more groups 

^#^i;^;S:ft^^ 3; which it makes into one unit in the direction of 

; IBS CO O : F D MMiW^W^o time within said frame. 



[f»*«5 ] [CLAIM 5] 

; ^fBteiilfU W?# : &r;, S"J <9 A OFDM transmitter of Claim 2, which transmits 

^^ftfeM said transmission control signal by the 

ffii^b(£ : <£ >:!5;fe^.ir:S : :5-i: : iS?:^ amplitude of a carrier wave or phase change 

f^C <fe ^ |# ^ ^ ^! fate C) i^* which was able to be assigned. 
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|©0>FDM 





[CLAIM 6] 

The OFDM transmitter of Claim 2 characterized 
by including the contents of abnormal 
conditions of each carrier wave, interleave 



transmission control signal. 



:m mm i [claim 7] 

^^'■m A OFDM transmitter of Claim 2, which includes 
# ^; ?> S : & & an error correcting code in said transmission 

t^^:2iie^^Q:F::DM^m^ control signal. 



^JWRU 0 vi tx o: f d m 
|M^ftM|ii^p f d 



iris- ^ Hbwfcmmmmvy 



[CLAIM 8] 

A OFDM receiver, in which in the OFDM 
receiver which receives the OFDM signal which 
assigns the null symbol period for a 
synchronization, a reference-standard symbol 
period, and an effective_data symbol period to 
each carrier wave in a frame, is generated by 
the OFDM (Orthogonal Frequency Division 
Multiplexing) system, and is transmitted, the 
same transmission control signal which shows 
the contents of transmission control of said 
transmit-signal is assigned to the carrier wave 
of two or more groups which make one unit the 
carrier-wave group of the mutually adjacent 
specific number in said null symbol period, 
when two or more same signals are distributed 
in the frequency direction of said null symbol 
period as two or more groups which make one 
unit the group of the carrier wave of a these 
specific number, it extracts the transmission 
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± &m'@kt noFD M^it ^ 



control signal assigned to the carrier wave of 
these groups from said null symbol period at the 
time of reception of said OFDM signal, it 
distinguishes the transmission control signal it 
can consider that is normal by majority, it 
demodulates the OFDM signal received based 
on the distinction result. 



fe:t', )mmxwm y v~ 



&mm$.(D*ra£<D 1. Steffi 

x.zfcmmmmwk m 
4<Dfcmmmm^n*>% x & 



m% ki-z $&4 : 8m®<D OF 



[CLAIM 9] 

A OFDM receiver of Claim 8, in which 
furthermore, when the same transmission 
control signal as the transmission control signal 
which it assigns to the carrier wave of these 
groups are assigned to one specific wave of the 
carrier wave in said effective symbol period in 
said frame by the transmission side, it extracts a 
transmission control signal from the one specific 
wave, it considers it as one element of said 
majority. 



im^mi 01;: [CLAIM 10] 

,xllu|S{Ki^^J^ff ^-^x'— A OFDM receiver of Claim 8, which stores 

^^MJ^^MW^^^^^U beforehand the contents of control 

0.0{#iz$r%fc VX&< corresponding to the contents of data of said 

Wk^'&'$lM&8WM<tiO F D transmission control signal in the storage 

. medium. 



; [ft »1 1 1 [CLAIM 11] 

>:MlB{Ejif|ii|Mf ^-^^ ^ITE A OFDM receiver of Claim 8, in which when the 

W^fc1zi£frXb^ : 5 k I*;; ; 1£ *)' error correcting code is contained in said 

fffjE $M fcf&l- #^j&^J transmission control signal, it performs a 
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majority judging, after performing error 
& correction processing. 
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